Nonlinear dynamics of skin potentials in the electrosensory paddlefish.
It is known that steady skin potentials are present in fishes due to chloride pumps in the gills and in the skin. We have found previously that these skin potentials can fluctuate and oscillate in the electrosensory paddlefish. Here we show that larger, discharge like potentials can be triggered by applying external electric fields in the water surrounding the fish. These resemble action potentials in nerve cells, but have a longer time scale. Like action potentials, these discharges travel laterally in the skin. They start at the tip of the rostrum and propagate caudally to the tip of the gill covers. They follow the all-or-nothing rule and need some refractory period before they can be evoked again. This is the first time that such discharges, so strikingly similar to action potentials, have been described at the level of a whole organism.